How to study placental vascular development?
Both exogenous and endogenous factors during pregnancy may impact placental vascular development and cause different malformations of placental vessels. In humans, consequences of abnormal vascular development have been associated with different pregnancy-related pathologies ranging from miscarriage to intrauterine growth restriction or preeclampsia. Pregnancy-associated exposure to bacterial or viral infections or pharmacologic or toxic agents may also influence vascular development of the placenta and lead to preterm labor and delivery. Several steps of vascular adaptation on both the fetal and maternal side are necessary and include such events as uterine vasodilation, remodeling by extravillous trophoblast, as well as vasculogenesis and angiogenesis within the placenta. Ubiquitous as well as pregnancy-specific angiogenic factors are involved. Morphologic and stereologic approaches, as well as experiments in established laboratory animals, cannot be applied to large domestic animals or humans without hesitation. Thus, further studies into the different aspects of this process will require an appropriate in vitro model of placental vascular development. Reflecting the core of placental vascular development, the in vitro model should facilitate the interactions between trophoblast and stromal cells with endothelial progenitor cells. The effects of viral or bacterial infection as well as pharmacologic or toxic agents may be studied more closely in the process. This report reviews major aspects of vascular development in the placenta and describes the establishment of a three-dimensional in vitro model of human placental vascular development.